WHEN mice were injected with urethane and the skin of the back subsequently painted once each seventb day for twenty weeks with croton oil as a promoting agent, the number of papiRomata produced was found to be increased if the mice were given a preliminary apphcation of croton ofl, dissolved in acetone, to the area at 18, 24 or 48 hours preceding the injection of urethane (Pound and Ben, 1962). This was due to local phenomena produced in the skin by the prehminary application of croton oil (Pound, 1963).
Bedding was provided as a layer of coarse sawdust that was changed weekly.
The mouse room was air conditioned at 220 C.
The animals were fed a diet containing 18 Acetone, undiluted, 0-25 n-A.
29 June 1962* 9-12 Acetone, undiluted, 0-25 ml.
II

13-18
Acetic acid, 50 per cent (v/v) solution in acetone, 0-25 ml.
19-24
Xylene, undiluted, 0-25 rnl. 27 August 1962* 25.30 Vegetable turpentine, undiluted, 0-25 ml.
31-34
Cantharidin, 0-1 per cent (w/v) solution in acetone, 0-25 ml. 7 November 1962* 35-38 Iodoacetic acid, 1-0 per cent (w/v) solution in acetone, 0-25 n-il.
39-42
Trichloroacetic acid, 5-0 per cent (w/v) solution in acetone, 0-25 ml.
43-46
Mechanical abrasion, as described in text. Dates of injection with 25 mg. urethane.
EXPERIMENTAL
Male mice were grouped at random into groups of twenty, with the provision for some mortality noted below in the case of the groups treated with cantharidin. The stage of the hair cycle was ignored. Experiment I The mice of groups I to 8 ( In each experiment, from the seventh day after the injection of urethane the mice were painted over the whole area, that is both right and left sides, of the skin of the back with approximately 0-25 ml. of a 0-5 per cent solution of croton oil in acetone once each seventh day for twenty weeks.
At the time of each painting, or after the sixteenth week fortnightly, the numbers of survivors, the number of papiRomata and their distribution on the skin of the back were recorded. The final count was made two weeks after the last application of croton oil.
The concentrations of the various irritants used for the preliminary treatment were based on the work of Berenblum (1935, 1941) concerning the influence of various chemicals when applied with repeated applications of carcinogenic hydrocarbons. Prehminary experiments were made to determine the effects of various concentrations on mouse skin and concentrations selected that resulted in considerable hyperplasia and scahng of the skin without gross ulceration. However, the mice treated with 50 per cent acetic acid were observed only for 6 days by which time ulceration had not occurred but, in the experiment proper, gross ulceration invariably occurred later. In the case of iodoacetic acid and cantharidin, higher concentrations also led to considerable mortality in the mice. Even with the concentration of cantharidin used, allowance had to be made for a I in 6 mortality to provide a full complement of twenty mice after one week, extra mice being disposed of at random before the first weekly application of croton oil.
Mechanical abrasion was carried out with the aid of the saw edge of a hacksaw blade held verticaRy to the skin with the long axis at right angles to the line of abrasion. With the clipped skin of the mice drawn taut, the blade was moved cranially and caudally along the area to be abraded until the superacial layers of skin were removed and the surface was moist and shiny due to serous oozing. In the first analysis it was found that after the correlation with the left sides was eliminated, the treatment effect was still significant (P < 0.005). There were significant differences between days (P < 0-005) but there was no interaction between days and treatments. The treatment means were adjusted for regression on the left-hand side yield and these adjusted means were ranked in descending order as xylene, acetic acid and turpentine. The differences between each pair were found to be significant. The maximum adjusted mean for the day's effect occurred for day -2.
For the second set of treatments, Experiment III, the covariance analysis again showed a significant treatment effect (P < 0-05), a significant day's effect (P < 0.005) and no significant interaction between days and treatments. The adjusted treatment means were ranked in descending order as cantharidin, iodoacetic acid, scarification and tricbloroacetic acid. The appropriate tests then showed that the adjusted yields for cantharidin and iodoacetic acid were significantly greater than for trichloroacetic acid, no other treatment differences being significant. The maximum day effect was for day 3 followed closely by day 2.
Care must be taken in interpreting analyses of covariance when the control variable (that is the tumour yield on the side that had no preliminary treatment) has apparently been effected by the treatments. If it is assumed that there was a systemic effect which was reflected in the variation of the left side tumours from treatment to treatment, this effect is presumably removed by the covariance analysis. The significant variability that remains among the adjusted treatment means indicates that the postulated systemic effect does not measure the whole of the relative effects of the different treatments but that the direct effects on the painted sides still vary from treatment to treatment in the manner described.
Time of appearance of tumour8
The mean of the times of appearance of each tumour on the untreated side was 16.4 weeks over all the mice in all the groups and varied from 13 weeks to 20 weeks for the mice of the individual groups, whereas on the treated side it was 14.5 weeks over all the groups and varied from 12 weeks to 19 weeks between the groups. However the mean times of appearance of the tumours would appear to to partly related to the other parameters and since it is doubtful if differences of this order would be of biological significance in experiments of this design, no statistical analysis has been undertaken. As would be expected, the first tumours to appear occurred earlier on the treated side but this was not invariably the (Pound, 1962 ; Pound and Bell, 1962 ; Pound, 1963 ) is therefore to be ascribed firmly to the croton oil. In this respect it is significant that acetone produced no clinical evidence of inflammation or cellular proliferation in the skin and that Pound (1962) Pound and Bell (1962) and Pound (1963) .
In the present work the changes in the skin produced by the irritants, as observed macroscopically, were graded in descending order of severity: (a) acetic acid, mechanical abrasion, cantharidin and iodoacetic acid; (b) (Berenblum, 1935) . Turpentine and xylene failed to influence the tumour yield when applied together with or alternately with benzopyrene and were not carcinogenic when apphed alone (Berenblum, 1941) . lodoacetic acid was found to be a mild promoting agent after initiating treatment of mouse skin with 9,10-dimethyl-1,2-benzanthracene while acetic acid, turpentine and cantharidin had no promoting effect and are presumably not carcinogenic (Gwynn and Salaman, 1953) . However, in the case of initiation by urethane, the possibility that materials other than croton oil might exert promoting activity does not appear to have been investigated. With this limitation it is clear from the present experiments that the augmenting effect is not related to the promoting capacity of any material nor to any weak carcinogenic property as might be suggested in the case of croton oil. Cantharidin had an anti-carcinogenic effect when applied alternately with repeated appheations of tar (Berenblum, 1935) but no such property is manifest in the present experiment in whicb the converse effect was found on initiation by urethane.
It is of interest that the local apphcation of the irritants led to variation of the tumour yields on the untreated side. The yields on the untreated sides were increased by cantharidin, iodoacetic acid and xylene in descending order. It must be assumed that random variations and genetic variations in the susceptibility of the mice to develop tumours in this experimental system are eliminated by random selection of the mice into groups, although the latter would be one source of an overall correlation between the tumour yields on the two sides in individual mice within the groups. The second factor to produce tws influence in the untreated side would be spread of the preliminary treatment to the untreated side. Reasons have been advanced above for believing that this did not occur. Further evidence against this as a cause of the variation is the fact that there was no significant variation between days as on the sides locally treated. Thirdly, the remaining explanation is that cantharidin, iodoacetic acid or xylene exerted a systemic effect that influenced the tumour yield and it is relevant that these substances were those that showed evidence of toxicity to the mice. It is clear that the source of the variation of the tumours on the untreated sides is a matter for further investigation.
